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In this paper it propose to evaluate the bankruptcy risk of the companies which operate within the Romanian met-
allurgy industry, over the period 2001-2012, highlighting the impact of Ā nancial crisis on this sector. The bankruptcy 
risk assessing b y Altman M odel gives us a pessimistic view of the Romanian metallur gical industr y. A little mor e 
optimistic perspective on the risk of bank ruptcy in Romanian metallur gy is provided by the Conan Holder M odel 
according to which the best two Romanian metallurgical companies traded at BSE (ALR and ART) face a low risk of 
bankruptcy. According to this model the Ā nancial crisis seems to have aff ected the Ā rst two Romanian metallurgical 
companies only in 2009, then in the following years the bankruptcy risk degrease, achieving satisfactory levels.
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INTRODUCTION
Romanian metallurgical industry has experienced in 
the last century , one of the most spectacular growth 
worldwide, came to be comparable with the same type 
of economic sectors in developed countries in Western 
Europe and overseas.
Romanian metallur gy ensured for many decades 
millions of jobs and signiﬁ  cant revenues to the state 
budget.
After 1990, as well as other fundamental segments 
of the Romanian economy , the metallur gy came into 
phases of privatization, decommissioning and disas-
sembly mixer, in one word , into a  complete destruction 
stage of an industry in the national economy which has 
propelled Romania near industrial country status. A lot 
of metallur gical companies such as Mechel Oltchim, 
Arpechim Pitesti, Astra Cars Arad, Hunedoara Steel 
Plant, are just a few examples of plants about to be en-
tirely or partly closed.
Bankruptcy occurs when ﬁ rms lack sufﬁ cient capital 
to cover the obligations of the business. Bankruptcy can 
be deﬁ ned as state in which a company is unable to pay 
its debts to creditors, suppliers, shareholders, state etc.  
Bankruptcy risk is part of internal business risks and is 
due to failure to meet timely payments. The term of 
bankruptcy comes from the Latin verb „fallo-fallere”, 
which means “to miss, to escape” and indicating that 
debtor couldn’t do the payments to its creditors.
Setting predictive models of ﬁ  nancial problems 
which companies are facing represents a useful tool for 
diagnosing the ﬁ nancial health followed by adopting 
the best measures in order to redress the ﬁ nancial state 
of companies.
PREDICTIVE MODELS OF BANKRUPTCY RISK
Bankruptcy risk analysis is performed by several 
methods, each revealing dif ferent aspects of the bank-
ruptcy risk, as following:
a)  Methods based on ﬁ  nancial criteria: Economic 
methods (using the correlation between dif ferent 
indicators calculated on Financial Statements); 
Statistical method (discriminant analysis, Logit/
Probit Analysis Hazard Model; Expert System 
Models [1] )
b)  Methods based on non-ﬁ nancial criteria: Manage-
rial methods; Methods of competitive strategy; 
Other methods (based on critical remarks of audi-
tors, based on macroeconomic growth, laws, ﬁ s-
cal policies and so on).
c)  Combined methods by using both ﬁ  nancial and 
non-ﬁ nancial criteria (used by banks, rating agen-
cies).
Based on the lar ge study investigated by Bellovary 
et al in 2007 [2], he concludes that the multiple discri-
minant analysis basing on ﬁ nancial criteria is the most 
common method of predicting the risk of bankruptcy , 
being used in 38 % of the investigated studies.
According with the study of Chen and Shimerda 
(1981), by using ﬁ  nancial ratios, the accuracy of the 
prediction the bankruptcy risk for a company exceeds 
90 % [3].  More than that, it’ s impose that ﬁ nancial ra-
tios of a speciﬁ  c business to be best interpreted as a 
group [4] rather than making judgments on individual 
ratios because the interpretation of one ratio may be al-
tered by other ratios of the same business. 
The earlier work of Beaver (1966) indicated that the 
ﬁ nancial ratios can predict the likelihood of bankruptcy. 
The work began by Beaver was continued by Altman 
(1968) who introduced multivariate discriminant tech-
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nique for predicting ﬁ rms’ failure (MDA). Both (Beaver 
and Altman) are considered pioneers of bankruptcy risk 
model based on ﬁ nancial criteria aggregates by multiple 
discriminant analysis technique.
 Since 1968, the primary methods that have been 
used for model development are multivariate discrimi-
nant analysis (MDA). In a general approach, scoring 
method is based on a block rate (indicators) statistically 
determinated, weighted by some coefﬁ cients in a math-
ematical model which could determine with some prob-
ability the future health of entity . Thus, the analyzed 
entity is assigned a note Z, called “score” which is a 
linear combination of several installments, as follows:
Z = a1R1+a2R2+a3R3+…anRn ,  unde
-  R1, R2, R3…Rn - represents the values  of discri-
minant ﬁ nancial ratios; 
-  a1, a2, a3 – represents selected importance of ﬁ  -
nancial ratios.
Depending on the score value obtained, the entity 
shall be presumed healthy or bankrupt. Synthetically , 
multiple discriminant analysis is a statistical technique 
used to classify an observation in two or more groups, 
depending on observable individual characteristics.
After the study made by Altman, this type of analy-
sis has not ceased to grow , creating other discriminant 
models for assessing the risk of bankruptcy by various 
schools such as:
a)  Anglo-Saxon school (Beaver 1966; Altman 
1968,2000; Lis 1972; Diamond 1976; Yves Col-
longues 1976; Bilderbeek 1977; Deakin 1977; 
Tafﬂ er 1974,1977,1980,1982 Tisshaw 1976; 
Springate 1978; Koh and Killough,  1980; Ohlson 
1982; Zavgren1983; Fulmer,  1984; Grammatikos 
& Gloubos 1984; Peel, 1987; Keasey & Watson, 
1986; Eidleman 1995; Lennox 1999;  Chris-
tidis,2010;
b)  Continental European school (Beerman, 1976; 
Weinrich 1978; Conan & Holder (1979); French 
Central Balance Sheets Model of French National 
Bank  (1977-1979), Poddig 1995;  Danemarks 
National Bank Model 2004, Mateos and López, 
2011);
Many researchers (Collins1980; Mossman et 
al.1998)have compared different models of bankruptcy 
and concluded that, despite some theoretical and practi-
cal limits, the Altman method is superior because of its 
simplicity, practicality and accuracy. 
DATA AND METHODOLOGY
Data
In order to assess the failure risk, we use the ﬁ  nan-
cial statements of companies in the metallurgical indus-
try, operating within the capital market. The companies’ 
ﬁ nancial reports are posted on their websites or on com-
panies’ from Bucharest Stock Exchange (BSE) website 
(www.bvb.ro). 
The period covered by the study is 2001-2012, show-
ing separately two periods: period before the crisis 
2001-2008 and post-crisis period 2008-2012.
Sample selection
At the current date (May 2013) there are 20 lar ge 
metallurgy companies trading on the capital market but 
only three of them are traded on the Bucharest Stock 
Exchange (BSE) as a primary market, namely ALRO 
Company (ALR), TMK - ARTROM Company (AR T) 
and MECHEL TARGOVISTE Company (COS).  The 
others 17 metallurgical companies are traded on the sec-
ondary market Rasdaq.
We include in our sample the metallur gy companies 
listed on primary market (Bucharest Stock Exchange)  
consisting in the ﬁ rst three companies in Romania: ALRO 
Company (ALR), TMK – ARTROM Company (AR T) 
and MECHEL TARGOVISTE Company (COS). 
Methodology
Building our methodology of predicting the risk 
bankruptcy we use two representative models in this re-
spect, namely Altman Model (representative of the 
American school) and the French Conan Holder Model 
(representative for Continental European School).
Altman Model 
The “Z” Model used for prediction bankruptcy of 
companies has emerged in the U.S. in 1968, being de-
veloped later, in 1977, by Professor Altman who is con-
sidered the “pioneer” of statistical models for predicting 
the risk of bankruptcy.
With the aid of “Z” Model, Altman have managed to 
predict about 75 % of the companies’  bankruptcies 
about two years before their occurred. Calculating of 
“Z” variable is based on the following equation [5]:
Z = 1,2 X1 + 1,4 X2 + 3,3 X3  +0,6 X4 +0,999 X5
The ﬁ nancial ratios of model with a strong interde-
pendence between are: 
X1 -  Flexibility ratio or working capital ratio
(Working capital/ Total assets);
X2 -  Self-ﬁ nancing rate of total assets (Retained 
earning / Total assets);
X3 -  Basic earning power (Earning before interest 
and taxes/Total assets);
X4 -  Debts capacity ratio (Book value equity/Total 
debts);
X5 -  Total assets turnover ( Net turnover/T otal as-
sets).
Bankruptcy risk assessment is based on the variable 
“Z” as follows:
•  Zone A-Safe zone, if Z > 3. The company records 
a very good ﬁ nancial state and a reduced risk of 
bankruptcy.
•  Zone B-Grey/Uncertain zone, if Z ∈ [1, 8, 3). 
The company faces ﬁ nancial difﬁ culties but it can 
recover the activity only by adopting a proper strategy;
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•  Zone C- Distress zone, if Z < 1,8. There is a major 
bankruptcy risk area within the company bank-
ruptcy is imminent.
Conan Holder Model 
The model belongs to Joel Conan and Michel Holder 
and it has determined the probability of failure for over 
50 % of the bankruptcies of companies in the 70s [6].
Financial ratios underlying the model are of “liquid-
ity-exigibility” type as shown in the following [6]:
Z = 16 X1 +22 X2 - 87 X3 - 10 X4 + 24 X5  , 
where
X1 -  Acid test ratio (Current assets/Current liabili-
ties) 
X2 -  Financial stability ratio (Long term sources /
Total sources)  
X3 -  Sales ﬁ nancing from funds raised (Financial ex-
penses/Turnover)  
X4 -  Remunerated staff ratio (Staf f expenses/Value 
added) 
X5 -  Return on value added (Gross operating proﬁ t/ 
Value added).
The classiﬁ cation of a certain class of risk by “Z” 
Conan-Holder model is as follows:
•  Zone A-Safe zone, if Z  > 9 .The company is sol-
vent facing a low bankruptcy risk.
•  Zone B-Grey/Uncertain zone, if Z ∈ [4, 9). The 
company facing ﬁ nancial  uncertainness but its can 
be redressed. The bankruptcy risk is medium.
•  Zone C- Distr ess zone, if Z < 4. There is a high 
bankruptcy risk area for companies within.
RESULTS AND DISCUSSES
According to Altman Model the bankruptcy risk of 
metallurgical companies listed at BSE is shown in the 
Figure 1.
As we can see from the graph  above, up to the trig-
gers of ﬁ nancial crisis in 2008, only one metallur gical 
companies in Romania, namely Alro (ALR) recorded a 
very low risk of bankruptcy, until 2003 (situated within 
Safe Zone-A) and a medium risk, over the period 2003-
2008 (situated within Grey Zone-B)
Since the crisis in 2008, even for the biggest metal-
lurgical companies (ALR) the Altman Z-score has failed 
below the critical threshold of 1,8 reﬂ  ecting reduce of 
ﬁ nancial performances and increase of uncertainties 
that may cause hazards in manifesting bankruptcy risk. 
Year 2012 is a disastrous one for the most powerful 
company in the Romanian metallur gy, Alro Company 
records its ﬁ rst year with losses of about 188 million 
RON (42 million Euro) over the period 2001-2012. In 
2012 the bankruptcy risk registered its minimum level 
over the analyzed period, classifying for the ﬁ  rst time 
the company in Distress Zone-Zone C).
Another metallurgical company Mechel Targoviste 
Company (COS) has faced a systematic ﬁ  nancial re-
dress until 2008, whereupon it is strongly af fected by 
the crisis, its ﬁ nancial performances have dramatically 
decreased after 2008. Currently the company enters into 
insolvency process.
Tmk – Artrom Company (AR T) is situated in the 
high bankruptcy risk zone (Distress Zone- C) till 2010, 
whereupon in 2011 and 2012 faces a signiﬁ cant ﬁ nan-
cial redress, moving from high risk area (Zone C) to-
wards the medium-risk area (Grey Zone- B).
Year 2012 brings greater ﬁ nancial problems and thus 
a higher risk of bankruptcy for all analyzed metallur gi-
cal companies. The Z Altman values  declining in 2012 
compared to previous year (see the Figure 1).
According to the Conan Holder Model the assessing 
risk of bankruptcy Romanian companies in the metal-
lurgical industry is presented in the Figure 2.
The results of applying the Conan Holder Model re-
ﬂ ects that Alro Company has registered the extremely 
good  performances until 2008, the value of “Z” score 
being well above the critical threshold (Z is much more 
than 9 for the entire period 2001-2008). The bankruptcy 
risk is very low, over the period 2001-2008 (Zone A).
Year 2009 marks for Alro Company a dramatic de-
crease of its ﬁ nancial performances and an increase of 
bankruptcy risk (the risk are moving towards a grey 
zone- Zone B). Alro Company succeeds in ﬁ nancial re-
dress in the following years 2010 and 201 1 and conse-
quently the bankruptcy risk achieves a very good level, 
situating in a very safe zone of risk (Zone A). 
In 2012, the value of Z Conan Holder highly de-
creased reﬂ ects a much higher bankruptcy risk for Alro 
Company in 2012 (it is situated in Grey Zone- Zone B). 
The second analyzed company Mechel Targoviste 
Company (COS) has faced a high bankruptcy risk area 
almost over the entire analyzed period (2001-2012), ex-
Figure 1  Z Altman Model for Romanian metalurgical 
companies over the period 2001-2012
Source: own calculations
Figure 2  Z Conan Holder Model for Romanian metalurgical 
companies over the period 2001-2012
Source: own calculations
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cepting the years before the crisis (2006, 2007) when 
company registered some ﬁ nancial recovery.
The company’s ﬁ nancial problems worsen in 2010 
when it registered the biggest losses recorded until this 
date of approximately 155 million RON (about 35 mil-
lion Euros).
Third analyzed Tmk – Artrom (AR T) registered 
good ﬁ nancial performances with a low bankruptcy risk 
over the period 2002-2006 (Zone A). The following cri-
sis years 2007-2009 marks an increase of bankruptcy 
risk, standing the company within Grey Zone of risk 
(Zone B). Since 2010, Tmk – Artrom Company has reg-
istered a systematic ﬁ nancial redress, year by year , the 
risk of bankruptcy being very low (Zone A). 
CONCLUSIONS
The bankruptcy risk assessing by Altman Model 
gives us a pessimistic view of the Romanian metallurgi-
cal industry, Z-score values  reﬂ ects a degrease of bank-
ruptcy risk until the period before the crisis triggered 
(year 2006,2007 even 2008 for some companies) fol-
lowing an increase bankruptcy risk for Romanian met-
allurgy represented by metallurgical companies’ trade at 
Bucharest Stock Exchange (BSE). The ﬁ nancial crisis 
has strongly affected the Romanian metallurgical com-
panies, the values of Z Altman score reﬂ ects a high risk 
of bankruptcy for all these companies.
  A little more optimistic perspective on the risk of 
bankruptcy in Romanian metallurgy is provided by the 
Conan Holder according to which the best two Roma-
nian metallurgical companies traded at BSE (ALR and 
ART) face a low risk of bankruptcy . According to this 
model the ﬁ nancial crisis seems to have af fected the 
ﬁ rst two Romanian metallur gical companies only in 
2009, then in the following years the bankruptcy risk 
achieves satisfactory levels for these two companies.
Regarding the third big Romanian metallur gical 
companies, namely Mechel Targoviste Company (COS), 
it has recorded big losses year by year , the Z Canon 
Holder values indicating an extremely high bankruptcy 
risk. Moreover, in 2013 the company has entered in in-
solvency process and is now in a reorganization status.
Conan Holder Model is a continental model so it ﬁ ts 
much better on speciﬁ c Romanian economy, thus being  
closer to economic reality in Romania, compared with  
Altman model adaptable to Anglo-Saxon economies  
(mainly the American ones.) Moreover, even in our study, 
the economic reality in Romanian metallur gical compa-
nies has conﬁ rmed the good predictions of bankruptcy  
risk of these companies by using Conan Holder Model.
Among the world factors that conduct to increase 
the failure risk of Romanian metallur gical companies 
we can mention economic globalization which has im-
posed very tough competition rules now and ﬁ  nancial 
crisis triggered in 2007. 
These factors join the speciﬁ c Romanian factors that 
contributed to deepening problems of the Romanian 
metallurgy. Among these factors we can highlight the 
privatization process speciﬁ c for the transition countries 
towards a market economy (also for Romania), the 
higher taxation including also high taxes for renewable 
energy payable by metallurgical companies as intensive 
consumers of energy companies. 
These difﬁ culties do not apply only to Romanian 
metallurgy economy but in many countries, regardless 
of their economic development. For all that, Romanian 
metallurgical companies make huge ef forts to not give 
up, trying to keep the ﬂ ag up even for what was before 
the ’90.
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